4 



— -5 o 
c — 
o 

c 
*E 



3:» « 



~ 8 « '-5. 



CO « 

3 o 



< of o c 



005 

l-sl 

«_« o 

o © c 
— .E o 

s i'-g 
as s 

*5 © Q. 



» O £ 
O o 



O CO 
LU Q 



4-1 0) 



.e « a 



s 1 



„ 

— o " 

cm- u_ 
^ « 0 o 

P .£= o o 

£ "§.2 

»- tr-o .p 



4-" t 

CD =1 

Q Z 



£ Q S P. 



o 



•6 

o 
O 



LU 
O 

LL 

UL 
O 



< 

U. 

o 

CO 

o 
co 

CD 
< 



UJ 

5 

Q. 



CM § 

m o 
m ~ 

I! 
II 

-8 °- 



o 



0 




1- 




_J 




0 




z 




VY 




FA 




X 




X 




tO 


Z 


CO 


X 


=3 


CO 


CO 

1- 


< 




9 


2 




c 


1; 


CO 

.0 


nto 




> 


< 


c 



'•3 * 
Is I 

Q.OO -M 



O 

z 

U. 

a 
z 

CO 

o 
z 
o 
< 

4 



o 
o 



o 
< 

o 
z 

s 













:: 












J H 


.....*«?.fif...: 






. « M © 
■ .O C. « 

: > » o 

1 G>0 a. <o 



o 

_ «> 5 

55 2 "° 
a. 5 "o c 



£ l*-© 1.2 I o £ 

§.S 1 § a-S > g 
> a. 



. _ C « ? 

o .b ? *d P - a. <a co +3 



# 



<19)H*H»IW(JP> (i2)^H4#i^^$E ( A ) <ll)«r*H*4HW9 

ftS8¥6-3 5 5 2 1 



(43)&§BB ^6^(1994)2^105 







F I 




G 0 5 B 


19/18 W 9064- 3 H 






"R 2 ^ O 


17/00 D 8612— 3 C 














(2i)msss^ 


$fBI¥4-189800 


(71)fcBIPA 


000006208 










(22)HiSSB 


^4^(1992)7^ 17B 










. (72)SBH8# 










ZSAJ?rl£Am^fc^EffiHHTg2#l^ 














(74)ft31A 













(54) [4MS<Z)«ffi] aB*W«tBWNCXfWt« 



(57) [Sffi] 

C § «] N Cxft«©MtT-ft < 4: * § B^Bf ft 

B^ff-rsct^^bfco 



A* 



'I ■ 



M 

* 



h 
I 



H 



cc 
u 

«( 
e 



(2) 



1 



[pll] NC$lgC<fc!)f&J3P£ftSxtf;«SM*C:}3 
0^;V-;i/^-*#teiM£ftTAWft^tE&i3fij&ffc 
C ©IB&^#©f B® W £-5>&*lJi&& -'f'ffi^ £ %or<t Z> 3? 
±s3iB^&tt©lB»l*3&£*tiS Lo^SffLiPO^^ 

[00 0 1] 
[0 0 02] 

[^©ftffi] ee^s Ncxf^«w©g3^Bf(±, *sm 

Oif^lh bfc^icx^mW-^N C^S^fitil bfcSSw&sli bfe 

[0 0 0 3] UiPb&4 s e>, t£*TJtt*»*>4»WttJIMi 
#b*»T-£t\ bTttffil©^b#;i?> 

IE©3Wi±*l£ bfc A b frtam. bT V^&V* d i; < , 

m&m bac^* 5 ^ fcfcPtctt^©A£fi£&w-ftfc£& e> 

fcv^ ^j^©BS^T-©#^#^bbfet§-&K: 
Sll^CD^#7!P^)As^:<>S:<^fco-rb^■5i:V^■5^1i: 

[0 0 0 4] #$8UllfcJu ±M©F^Sj£fc&^3Sfc*fcffc:.fc 

•tttw-N c xflM*M©«tt* e w fc-r s „ 

[0 0 0 5] 

^Wf;i/— ^*s*&*fl$nTAai*j"siti*:f3^<* 

• 2u ±i3i3S§&i*©I3&l*3§£*tiSb^o#? 

[0 0 0 6] 

[tfM8] «tM*s«»b-Cf$Jhb*:^ gB^®rffl©I3® 

*u s^gcgi^^n^tf^JKgasr^Bfrso -tb 

Tx •tO^Bfftil^lia^StCTlHlSfbffSc -*©# 
^©&Tt3<fc9JjKB#*JKb^;a s ffilBbfcEK -ftlil^ 



10 



20 



30 



40 



&m¥-6-3 5 5 2 1 

2 

T $:Ji^-r S d i: ^ J: 5 e B^»fffl©I3®^K:-a© 

«. 

[0 0 0 7] 

M9 KMIT, »fi[«0«lftffa:aNC»«2atJt^— {r 
>*$JSP£fir&-5$'— $r>-y-3#-f >^-7x-x 1 £ 
^bTgEi^ftT^.5. NC812CI±, a^gSTfc 
SCRT*«llBt)ofc*^«4i)«ft«t*n, £©«{*« 4 
Kttal-^U— *C«t*A*8****. C©CRTSr^© 
fc*ftstt4"rHu lfMII«9©i»f^ NC»f2©S# 

[0 0 0 8]-*, NCS12, v— 4r>tf3tk gB 
W8fffl«B«6S:SBK**i*. c©gB^»r$iJfflJ«B6 
tt> Hfc@B»K*-F#A*m5**»if**ft;&— K7 

i:©P^T-M^©aS* s ^f*fctvSo *fc, *-F7tc 
fciu CRT ^mmT Zfr!sb(D&mm?3^'&t>-&^7f^— 
^»fnfflv>5fcto©itii;u— ;k StFiSciir 

[0 0 0 9] &Br£3oTtt* SB&Srftflfll£HK6icJ: 
*gB^:TPy52x#»:fcfc«»*ixT % NCtI 

2, 3, &w»fl^4©flMftfc*>i:lc:WKft 

frfcS. *— H7fcIB*S*i.T<^S»WIHN^ 

^S^— #£JIi&CRT^U CO^TfUCtt bT 
^-^V—^cd^SVN CSB 2 5r >-y- 3 ©|*|gp 
bT3b— Y 7 Kl8B«$*lTV>*^»f^— ;i/ 

tc^o-r^WfSrfT^a. £©*£, *— K7K:«a«*n 

TVNSjg*©^®?^— ^©^*)fT^£fcti5o iOl 
t, gB^Bf$>J»«g6H:> *— K7CE***iTV^S 

tlT Wf£P?©#% i: 3 ti 5 . 
[0010] ±tt®ftlH'VttBf>&tt£ bT#- KfeK 

RT©^CLED^*)jgffl$^ff5. 
[00 11] 

[«ia©^] 6Jl±K9lbfeJ:-5C*»91KJ:n^ t£ 

xf^^tso^ihttai-^iiaii*©^^ 
i:©^»^T-^©isffi*s*a*a»* ns ci t tc «t 



50 [iai] *&m<D—mmm<D7v **bi. 




6-3 5 5 2 1 



3 4 

4 CRT &&tsVkfm 7 *-K 

5 SBM*-KSA^t 

[HI] 





it 
H 




oo 




to ' 



[What is claimed is:] 
[Claim 1] 

An NC machine tool with a self-diagnosing function, which is a 
machine tool controlled by an NC device, characterized by comprising: 

a recording medium in which a diagnostic rule and data is stored 
and to/from which data can be inputted/outputted; 

a display for displaying data recorded on the recording medium, 
and various responses and instructions; and 

a self-diagnostic controller for executing the data recorded on said 
recording medium and outputting the data to the display while 
performing interaction. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Utilization] 

The present invention relates to an NC machine tool having a self 
diagnosing function. 
[0002] 

[Related Art] 

Conventionally, self diagnosis of an NC machine tool is carried out 
by a skilled person conversant in the machine tool and an NC device after 
performing investigation by his ability when the tool stops. 
[0003] 

However, such diagnosis can be conventionally carried out only by 
a skilled person and has a problem that when the state has changed due 
to turn-off of the power source or the like, the cause cannot be easily 




found. Specifically, when the tool fails due to a trouble or the like, in 
order to investigate the state in which the machine has stopped and to 
know the cause of the failure, in many cases, only a skilled person 
conversant in the tool can find clues. In many cases, only the person 
who has investigated the cause of a past failure remembers the procedure 
of finding the cause and fixing the failure. When the same failure occurs 
again, the user has to find the person who had fixed it. When the state 
upon occurrence of the failure changes, there is a case such that clues of 
the failure cannot be found. 
[0004] 

In consideration of the problems, it is an object of the invention to 
provide an NC machine tool with a self-diagnosing function capable of 
easily diagnosing the cause by not necessarily a skilled person. 
[0005] 

[Means for Solving the Problems] 

According to the invention for achieving the object, there is 
provided a machine tool controlled by an NC device, characterized by 
comprising: a recording medium in which a diagnostic rule and data is 
stored and to/from which data can be inputted/outputted; a display for 
displaying data recorded on the recording medium, and various responses 
and instructions; and a self-diagnostic controller for executing the data 
recorded on the recording medium and outputting the data to the display 
while performing interaction. 
[0006] 
[Operation] 
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When a machine fails and stops, by inserting a recording medium 
for self diagnosis into an NC device or a control panel having a display, a 
self-diagnosing program is executed. The details of the failure and data 
for investigating the cause are displayed on the display, and the state is 
diagnosed while being guided by the display. Diagnostic information 
can be provided as an answer on the display. When a series of works are 
completed, the cause is found, and the machine is recovered, by 
instructing completion of the work, information of the series of works is 
recorded on the recording medium for self diagnosis. When the same 
failure occurs again, the information can be therefore displayed and used 
for reference. 
[0007] 

[Embodiment] 

An embodiment of the invention will be described with reference 
to Fig. 1. In Fig. 1, an NC device 2 for performing a numerical control 
and a sequencer 3 for performing a sequence control are connected to a 
machine tool 9 via an interface 1 in order to operate the machine tool 9. 
A control panel 4 having a CRT as a display is connected to the NC device 
2. The control panel 4 receives an input 8 of the operator. In the 
control panel 4 including the CRT, the tool machine 9 and the NC device 2 
are operated and information from the NC device 2 and the sequencer 3 is 
displayed. 
[0008] 

On the other hand, the NC device 2 and the sequencer 3 are 
connected to a self-diagnostic controller 6. A self-diagnostic card 
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insertion device 5 is also connected to the self-diagnostic controller 6 and 
information is transmitted/received between the self-diagnostic controller 
6 and a card 7. On the card 7, diagnostic inquiry display data, an 
inference rule used for diagnosis, and past diagnostic data to be displayed 
on the CRT is written and recorded. 
[0009] 

Diagnosis is carried out by independently driving a self-diagnostic 
program by the self-diagnostic controller 6 on the basis of information of 
the NC device 2, sequencer 3, and control panel 4. Specifically, the 
diagnostic inquiry display data recorded on the card 7 is sequentially 
displayed on the CRT, and the diagnosis is carried out on the basis of 
responses of the operator to the display and internal information of the 
NC device 2 and the sequencer 3 in accordance with the diagnostic rule 
recorded on the card 7. In this case, past diagnostic data recorded on the 
card 7 is also displayed. In such a manner, the self-diagnostic controller 
6 makes an inference on the basis of the data recorded on the card 7, and 
the cause of the failure is determined. After the diagnosis, the result of 
the failure is recorded on the card as a reference in the case where a 
failure occurs again. 
[0010] 

Although a card has been used as the recording medium in the 
above description, a floppy disk, a cassette tape, or the like can be also 
used as a recording medium. Except for the CRT, an LED and the like 
can be also applied as a display device. 
[0011] 
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[Effects of the Invention] 

According to the invention as described above, an inconvenience 
as in the conventional technique such that a failure can be fixed only by a 
skilled person and is processed after it occurs again due to stop of the 
machine for long time or an unknown cause is eliminated. The state 
where the machine tool stops and the method of tracking down the cause 
are specifically displayed and easy to be understood by anyone. By 
incorporating information obtained through an interactive operation with 
the operator, important data is stored. Since the card is used, the card 
can be applied to a similar machine. Such great effects are produced. 
[Brief Description of the Drawing] 

[Fig. 1] Block diagram of an embodiment of the invention. 
[Description of Reference Numerals] 

4 control panel including CRT 

5 self-diagnostic card insertion device 

6 self-diagnostic controller 

7 card 
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Fig. 1 

9 MACHINE TOOL 

1 INTERFACE 

8 OPERATOR'S INPUT 

4 CONTROL PANEL WITH CRT 

2 NC DEVICE 

6 SELF-DIAGNOSTIC CONTROLLER 

5 SELF-DIAGNOSTIC CARD INSERTION DEVICE 

3 SEQUENCER 

7 CARD 



6 



